). The answer obtained for the corresponding * -algebra in [5, 6] , in our opinion, cannot be satisfactory and definitive. We will obtain explicit formulas, expressing matrix elements of a representation by a character (see [2] ) of a locally scalar representation and two "free" real parameters.
(trees, which include also Dynkin graphs) and representations of such * -algebras is stated in [11] , and we further use this connection.
The present paper is dedicated to the classification of indecomposable regular (see [12] ) locally scalar representations of the graph D 4 (for D 4 those are indecomposable locally scalar representations in the dimension (2; 1, 1, 1, 1)). The answer obtained for the corresponding * -algebra in [5, 6] , in our opinion, cannot be satisfactory and definitive. We will obtain explicit formulas, expressing matrix elements of a representation by a character (see [2] ) of a locally scalar representation and two "free" real parameters.
1. Let H be the category of finite-dimensional Hilbert spaces, and D 4 be an extended Dynkin graph Remind (see [2] ) that a representation Π of the graph D 4 associates a space H i ∈ H to each vertex i (i = 0, 4), and a pair of interadjoint linear operators Π(γ i ) = {Γ i0 ; Γ 0i } to each edge
Let M i be the set of vertices connected with a vertex i by an edge,
Representation Π is called locally scalar [2] if all operators A i are scalar; A i = α i I H i , where I H i is identity operator in a space H i . Since A i is a positive operator, Further we will denote as Rep ( D 4 , f ) the category of finite-dimensional locally scalar representations of the graph D 4 in H with given character f . We will assume that α i = f (i) > 0, i = 0, 4 and the character is normalized:
On the other hand, consider the following * -algebra over the field C:
where α i = f (i), e is the identity of the algebra, and the category Rep P 4,f of finite-dimensional * -representation of the algebra P 4,f .
Let us construct a representation π of the algebra P 4,f by the following way:
π → π is a morphism in the category Rep P 4,f (C 0 is the operator interlacing representations π and π). Define a functor
Clearly, the functor Φ is the equivalence of categories.
Let π ∈ Rep P 4,f be a representation in the space H 0 . Set
2. Consider representations of the * -algebra P 4,f for
(in the other cases representations of the * -algebras P 4,f are reduced to the simplest representations by the Coxeter functors [13] ).
Let us make the substitution of generators in the algebra P 4,f [5] :
where
Denote also
It is easy to check that γ 1 ≤ γ 2 ≤ γ 3 and 0 ≤ γ 2 .
The new generators x, y, z satisfy the system of relations
The equalities (1) imply
e,
(this case is considered in [4] ), and so γ 1 = 0.
In this case the system of relation (2) has a form {y, z} = 0, {z, x} = 0, {x, y} = 0,
Let π be an indecomposable two-dimensional representation of the algebra P 
by the transormation UXU * , UY U * , UZU * to the form
In this case the matrices X, Y, Z can be reduced to the form
Thus, unifying these cases, we may consider that
(follows from (4)), and
either λ = 0, µ > 0, ν > 0; or λ > 0, µ = 0, ν > 0.
Formulas (3) imply
If µ+νi = µ 2 + ν 2 e iϕ = 1 4 − λ 2 e iϕ then, passing on to the unitary equivalent representation by means of the matrix U = e −ivp 0 0 1 , we may consider that
0 ≤ λ < 1/2, and 0 < χ < π/2 when λ = 0, −π/2 < χ ≤ π/2 when 0 < λ < 1/2. ; {x, z} = γ 2 e implies
:
{y, z} = γ 1 e implies 
Let us turn to the unitary equivalent representation by means of the unitary matrix U = e iϕ 0 0 0 so that y 12 + z 12 = r 1 would be real positive; at that −y 12 + z 12 remains to be complex in general, −y 12 + z 12 = r 2 e iχ .
Then (2) implies
from which it easy to obtain
2 )/2 = 4γ 1 λ 2 − 2γ 2 γ 3 (the last equality follows from (6)).
Thus,
Now we can directly pass on to the determining of the operators of the representation P 1 , P 2 , P 3 , P 4 : 
